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Abstract 
Malaysia’s economy expansion has been powered by cheap oil making us too dependent and addicted on using fossil fuels. As a 
country that is primarily reliant on fossil fuels for generating its development, issues such as fossil fuel depletion and peak oil will 
threaten the development of this country. Oil depletion issue had risen rapidly throughout the globe and the quest for substitute 
fuels has never been as anxious as it is today. Energy security is in crucial perspective in order to prolong sustainable development 
in Malaysia. This paper will review the energy sources in Malaysia, the importance of energy security and prospective review of 
renewable energy towards sustainable development in Malaysia. It will show the impact of power blackouts to Malaysia and the 
importance of effective measure towards energy security for country’s building stock. In order to achieve that, consideration on 
utilizing renewable energy as a backup energy for the nation is essential. At the moment, the highest potential of adaptable 
renewable energy for buildings in Malaysia can be gained from solar. Thus, it is important to value this natural energy which is 
environmental-friendly and abundant in Malaysia. The main objective is to acquire energy security for buildings in Malaysia. 
© 2011 Published by Elsevier Ltd.
 Selection and/or peer-review under responsibility of Universiti Teknologi MARA Perak and Institution of Surveyor
 Malaysia (ISM)  
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1. Introduction 
 
 Development in Malaysia has grow for the past 3 decades and spectacular landmarks, such as the Petronas Twin 
Tower, the Kuala Lumpur International Airport (KLIA), the Light Rail Transit (LRT), the SMART tunnel system and 
many more have been established admirably throughout the country. The gross domestic product (GDP) and Human 
Development Index (HDI) of Malaysia is also among the best in Asia. It has been proved that, GDP in Malaysia has 
improved after the implementation of National Economic Policy in 1971 by the former Prime Minister of Malaysia, 
Tun Abdul Razak [1]. Idrus [1] has reported that in 1975, Malaysia GDP per capita is USD1, 750 and had increased to 
USD 14,700 in 2009.  Meanwhile, for HDI, Malaysia was ranked at 57th from 169 countries; with 38% increment from  
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the year 1980 to 2000 [2]. This ranking is ahead from all other Asian countries. 
 
 Development in Malaysia started when the government enacted the Petroleum Development Act in mid-1974 [3]. 
Petroleum in Malaysia is controlled by Petroliam Nasional Berhad (Petronas) and since the launch of the act, they has 
generated sufficient fuels supply for the whole country. This had led towards the development of Malaysia. Since the 
launching of Vision 2020 by Tun Dr Mahathir bin Mohamad in the year 1991 [4], Malaysia had gone through a 
process of rapid development. Buildings and infrastructures were built in larger scale throughout the country and the 
industries in property and real estate were expanded. Job opportunities grow and building stock increased 
throughout the country. High-raised buildings and housing sector were built tremendously through many cities in 
Malaysia, for instance Kuala Lumpur, Penang, Kuching and Johor Baharu. Due to this, the unemployment rate of 
people in Malaysia becomes low, which only averaged within 3.43% from 1998 until 2010 [5]. These scenarios are all 
due to the respect of development that has been powered by abundant fuel supplies. The question now arises as to 
whether these developments can be sustained despite of inconsistent fuel market in the future.  
 
2. Literature Review 
 
2.1 Buildings in Malaysia 
 
Building sector in Malaysia has been expanded since 1970s, with the first skyscraper topped the Penang city, which 
is the 65-storeys of Komtar Tower building. The construction started at 1974 and completed in 1986 being among 
tallest building in Asia [6]. Since then, many high-rise buildings were built, for instance Maybank Tower Kuala 
Lumpur (50-storeys), Dayabumi Tower Kuala Lumpur (39-storeys), Menara Tun Mustapha Kota Kinabalu (30-
storeys) and Malaysian proudest skyscrapers, Petronas Twin Tower Kuala Lumpur (88-storeys).  
 
As the economic growth increases, the government of Malaysia has helped many local contractors to gain interaction 
with foreign firms. By late 1980s, local firms has started to operate tentatively with international linkages and by the 
early 1990s, these firms had progressed rapidly [7]. This has helped to cater the demand on housing for people and 
influenced the housing sectors to be increasingly prosperous for the local population in Malaysia. Since then, 
numerous residential areas had been introduced and developed in many states with various types of houses. As a 
result, these developments had required high consumption of energy especially on electric power supplies.   
 
2.2 Energy Sector in Malaysia 
 
As one of the supplier of oil and natural gas in the world, Malaysia is constantly tries to meet the huge demands of 
domestic and international energy sector. It was a bit setback for the government when Malaysia’s oil reserves have 
declined, from 771 billion barrels/day in 2000 to 703.92 billion barrels/day in 2007 [8]. As energy costs remain to 
increase from year to year whilst fossil fuels depleting, sustaining a stable development for Malaysia is getting very 
expensive and this can also affect the building industry in Malaysia. Thus, it is important for the government to 
establish energy security in the most economic manner towards ensuring sustainability in development. 
 
Malaysia being blessed with a good mix of energy resources; from conventional energy resources (oil, natural gas, 
coal) to renewable energies such as solar energy, hydro power electricity, biomass, and wind. There are discussions 
towards implementing other energy resources from ocean energy, geothermal and nuclear in order to generate power 
supply. The potential of each energy are varies based on different factors and criterion. As prices of fossil fuels are not 
stable and remain on increasing, government is required to focus on the establishment of energy mix in Malaysia 
based on different resources apart from conventional fuels [9,10,3]. Table 1 and 2 shows the potential of each energy 
resources in Malaysia in order to generate electricity.   
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Table 1. Overview of Conventional Malaysia Electricity Resources 
Source: Buszynski[11]; Millennium Ecosystem Assesment[12]; Selamat[13] 
 
Table 2. Overview of Future Malaysia Electricity Resources 
Source: Ab Kadir, Rafeeu&Adam[14]; Ahmed[15]; Suruhanjaya Tenaga[16] 
 
2.3 Overview of Energy Security in Malaysia 
 
 Today, demand for energy has taken into different shapes due to continuously increase of oil prices. Many countries 
in the world had shown their concern on this issue. This is because; increasing of oil price can affect energy security 
for their country. In 1973 and 1979, the OPEC oil embargo, shows a great attention in energy security and this concern 
continue to grow during the rapid oil price increases in 2004[17]. Though with period of oil production peak has 
reached and global production rates decreasing [8], many countries, especially developed countries have started to 
secure their resources of energy. 
Types Of 
Resources 
Issue arises 
Crude Oil 
Prices of fossil fuel are not stable and are always increasing due to increasing demand and depletion 
issues. Republic of China has core interest in oil in South China Sea, making oil issue more crucial 
towards Malaysia (Buszynski, 2010). 
Coal/Lignite 
Coal production has been decreasingly slowly, due to mine closure as well as lower demand. Have high 
carbon price that will contrasting the Kyoto Protocol which strictly aim towards CO2 gas emissions 
(Millennium Ecosystem Assessment, 2005; Selamat, 2010).  
Gas 
Malaysia owns extensive natural gas pipeline networks in Asia, under the multi-phased Peninsular Gas 
Utilization (PGU) project. Need to be considered in environmental cost impact towards CO2 gas 
emission.  
Types Of 
Resources 
Potential Prospect 
Solar Power 
Substantial resource - Malaysia enjoys plenty of sunshine (as much as 3 kWh per square meter) all year 
round with consistent radiance. Global costs are coming down annually, and will be in acceptable state in 
2030. (Potential 6,500 MW)  
Wind 
Have future potential with acceptable Long-Run Marginal Cost for the technology builds but inconsistency 
in wind speed limits the development. The wind does not blow uniformly.  
Hydro 
Increasing cost for overhead transmission lines, undersea cable and transmission line, but have potential 
competitive energy generating capacity in Malaysia. Issues on environmental impact, relocation of native 
residents. Malaysia monsoon season is the main significant factors for water reserve. (Potential 500 MW 
for mini hydro) 
Geothermal 
Just found recently in Tawau, Sabah, Localised energy, with the potential to generate up to 67MW of 
electricity a day to meet the energy needs of Tawau. Low significant or limited niche market in nation 
electric generation. 
Biomass/ 
Biogas/Waste 
Substantial resources from palm oil, rubber plantation throughout the country and timber waste from 
natural rainforest.Land used development need to be considered. High carbon reduction compared to solar 
and wind energy. Issues related to labour cost and availability of raw material. Focus is needed for 
cogeneration technologies towards an environment friendly system that will produce high quality 
fuel.(Potential 1,340 MW for biomass, 410 MW Biogas and 400 MW Waste) 
Nuclear 
New resources. Technology still not fully developed in Malaysia. At the moment, only 1 MW of electricity 
was generated in small reactor in Bangi, Selangor. Detailed study should be carried out pertaining to issues 
on national and international policies, risks, environmental impact assessment, economic, and social and 
human capital development as well as a suitable location. 
Energy-
Efficiency (EE) 
Need to be implemented throughout the country especially in commercial buildings and residential areas in 
Malaysia. Architects need to pay full attention in implementing EE design.  
Ocean 
(Wave/Tidal) 
Technology is not fully developed in Malaysia. There is little potential to harness wave/tidal energy 
because the wave power density of Malaysia's ocean is less than 50 kW/m2. 
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Definition of Energy Security 
 
 Energy security is an important aspect towards sustainable development of modern society. It can be defined as the 
ability to meet demand of energy service needs in reliable circumstances through great period of time [18]. Threats to 
energy security occur in several ways, for instance the political instability of countries that produces energy resources, 
the economic problems in energy supplies and sources, war, rising terrorism, accidents and natural disasters which can 
damage the energy supply infrastructure, depletion of resources, less financial support to lower GDP countries and 
many more [17].This has proven that the needs on implementing new advancements in renewable energy resources 
are crucial to secure energy for the future.  
 
Impact of Energy Security to a Nation 
 
 Fossil fuel prices increased in the past few years and caused many challenges in energy access of many countries, 
generating impacts towards inconsistency of power supply, unaffordable food supplies, disturbing progress of 
development, increasing the price of raw materials, lead to job losses and affecting economies inflation. All of this 
happened due to energy insecurity. Energy security is important in Malaysia in order to sustain development. The 
needs on focusing energy security in this country is essential in order to make sure the buildings stock can function 
and operate for the future and to fulfil energy demand of buildings users in Malaysia for longer period. As economic 
in Malaysia continue to expand, skyscrapers were built numerously, building services appliances were made to meet 
high-end technology for each of the building, lightings systems are used for commercial and domestic purposes, 
telephone and computers for communication network, electrical trams and commuters for transportation, alarms for 
safety and security and many more. The whole of Malaysia’s trade and economic system will be paralysed if one of 
these systems fails. There will be an event of chaos throughout the country. Thus, it is very important to have energy 
security for all buildings in Malaysia. 
 
Power Shortage 
 
 Global trend had shown that a few issues on power blackout will bring into many problems to the society. 
Primarily, as world is now depending on advanced technology in networking, the loss of communication will be a 
devastating issue. It will lead to many problems as well, cut in food supplies, increased crime rate, health disruption, 
cancellation of flights and many businesses mess.  
 
 Energy security in Malaysia can easily be associated during power shortage or black-outs, which had happened for 
several times before. A loss of electricity not only can affect within domestic sector but also millions of Ringgit 
Malaysia (RM) in various industries sectors, for instance tourism, transportation, distribution of clean water, security 
system and banking system. Histories had shown that several events of national power disruption on 29th September 
1992 (2 days), 3rd August 1996 (12 hours), 10th August 1996 (16 hours), 4th September 2003 (5 hours) and 3rd 
February 2005 (2 hours) where the whole of Peninsular Malaysia including Kuala Lumpur, Selangor, Putrajaya, Johor, 
Malacca and Negeri Sembilan plunged into darkness and had affected many commercial industries in Malaysia [19]. 
Thus, it is very essential and wise to consider any back-up plans for the future of energy in Malaysia.  
 
3. Energy consumption in buildings 
 Buildings and infrastructures requires electricity from these resources to function. In fact, most of the countries in 
the world are developed based on reliable and sufficient electricity supplies generated from fossil fuels. Nevertheless, 
the reality is, in order to have development in Malaysia, high electricity generation is essential. Figure 1 shows the 
increasing rate of electricity generation in Malaysia during the high and rapid development period (1980 – 2003).  In 
2003, Malaysia generated around 79 billion kilowatt-hours of electricity and invested $9.7 billion in the electric utility 
sector through 2010 [20]. As such, these data provides additional insight on major significant of electrical generation 
for the development of Malaysia. Without electric power supply, development might be impossible for Malaysia. 
Thus, it shows that energy security is very important to Malaysia. 
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Figure 1: The Electricity Generation in Malaysia (1980 -2003) 
Source: Clough[20] 
 
Housing Sector 
 
 Energy consumption in building is more associated with the usage of electrical appliances. The cheap power prices 
scenario together with transition in lifestyles due to urbanisation, have dramatically influenced and escalated the used 
of many electrical appliances in buildings, for instance air-conditioning system and satellite television [21]. This low 
power prices has stimulate the energy demand in various sectors in Malaysia, rapidly rising domestic income and 
plunging electrical appliances cost. In 1979, 89% of houses in Malaysia manage to get reliable and consistent 
electricity supply which used widely for lighting, refrigeration, and food storage. In 2009, this percentage increased 
greatly to 95% of total power distribution area to the whole country [10].   
 
 Electricity demand for the housing sector had experienced big growth of 4.9 percent per year due to improving 
standard of living [22]. Influenced with the factor of hot and humid climate in Malaysia together with the low-priced 
of air-conditioning installation (see Table 3), the industry in air-conditioning system has boomed largely throughout 
Malaysia. The satellite television which conquered by one mega-company, Astro All Asia Networks (ASTRO) has 
also offered a reasonable package of entertainment (see Table 3) which attracting people to have jovial lifestyles [23]. 
Few decades ago, these electrical appliances were merely meant for wealthy domestic, now due to urbanisation, most 
of the people in Malaysia owned these appliances. These establishments are all due to the respect of secure and 
reliable electricity and fuel supplies that generate Malaysian development. 
 
Table 3. The Cost of Installation Air-Conditioning System and Satellite Television (ASTRO) 
Source:  ASTRO[23] 
 
Air-Conditioning System 
Cost 
Price (RM) Satellite Television 
(ASTRO) 
Price (RM) 
New installation (1HP) 
Maintenanance Cost 
New installation (>1HP) 
New AC Unit (No brand) 
New AC Unit (Branded) 
799.00-900.00 
70.00 
1000.00 
800.00 (the lowest) 
1,500-3,000.00 
New Installation Cost 
Package A/monthly 
Package B/monthly 
Package C/monthly 
Package D/monthly 
199.00 
37.95 (basic channel) 
49.95 – 100.95 
54.95 – 104.95 
69.95-109.95 
 
 The affordable prices of air-conditioning system and its installation cost combined with inexpensive satellite 
television system in Malaysia have influencing people to allocate certain amounts of money towards these necessities 
on monthly basis. Even though, these equipments are not merely intended to be basic necessities for individuals, 
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owning both equipments have been considered a trend in homes in Malaysia. The key factors influencing energy 
demand in Malaysia is possibly due to economic growth and climate condition.  
 All of this has influenced on the increment of average residential and commercial energy demand in Malaysia. For 
instance, average household energy demand in big cities (Kuala Lumpur, Petaling Jaya, Kuching and Kota Kinabalu) 
in Malaysia was 2200 kWh per annum in 1999 and increased to 6780 kWh per annum in 2005 [24]. In 2010, the 
number of households using appliances in big cities has increased to 49% from 35% in 2005 [24]. Due to rapid 
development, many homes in urban area have running two and more air-conditioners, whilst others own separate 
refrigerators and freezer which influencing that demand in electricity. It is estimated that, demand for electricity grows 
at an annual rate of 4.9 percent, which is slower compared with the 5.8 percent annual growth rate between 1997 and 
2002; generally as an outcome of the increasing efficiency energy technology of modern household appliances, for 
instance refrigerators and air-conditioners [22].  
 
Commercial Building 
 
 In commercial sector, high-rise buildings throughout big cities in Malaysia, for instance Kuala Lumpur, 
Georgetown, Johore Bahru, Kuching and Kota Kinabalu used centralised air-conditioning system largely and 
extensively. Due to Malaysia’s climatic factors, about 40% of total energy demand in the commercial sector will be 
needed for cooling spaces [22]. Very few buildings built without the consideration of air-conditioning system energy 
demands due to climate factor. As development continues to expand, cities are emerging and new high-tech buildings 
have been built. New cities are developed with extensive advancement on telecommunication and networking 
technology such as Putrajaya and Cyberjaya. Demand for electricity is expected to grow mainly as a result of the 
increasing efficiency of electrical appliances, such as photocopiers, computers, building automation system, 
telecommunication and many more.  The government has taken initiatives to reduce the energy intensity of 
commercial buildings by promoting energy-efficiency scheme and projects towards design and office equipments 
 
4.  Future of Solar Photovoltaic Energy towards Sustainable Development in Malaysia 
 
  In Malaysia, majority of people are dependent on subsidized power supply from the grid whilst minorities gain 
power supply from stand-alone PV system. Mainly, most of rural areas in Malaysia are on-grid except for certain 
states like Pahang, Sabah and Sarawak. 
 
Effort by the Government of Malaysia 
 
 The government had established several policies and programs in order to cater the energy demand in the country.  
Policies of energy started with National Energy Policy which was introduced in 1979, the Four-fuel Diversification 
Strategy which was introduced in 1981, Fifth Fuel Policy which stated in 8th Malaysia Plan (2001-2005), the notion 
was then further pursued under the 9th Malaysian Plan (2006-2010) and the New Energy Model was set-up in 10th 
Malaysian Plan (2011-2015) [25]. 
 
Renewable Energy 
 
 In recent years, Renewable Energy (RE) has gained more attention in Malaysia for number of reasons due to many 
issues reflecting on global warming, climate changing and depletion of fossil fuels. A large literature is available in 
Malaysia on the theory of Renewable Energy (RE) and the prospective of this process for Malaysia in the future. At 
the same time, a number of studies explore the mechanism related with Renewable Energy, for instance the types of 
energy that can be renewed (solar energy, wind, solid waste, biomass and biogas, geothermal, mini-hydro and others), 
the importance of supporting parties (Government, private sectors and professionals), the implementation of policies 
and economic fundamentals for this process. 
 
 In the 9th Malaysia Plan, Small Renewable Energy Program (SREP) had been introduced to implement Renewable 
Energy (RE) action plan with the approach for both housing and industrial sector [13]. If electricity generated by 
renewable sources is to grow in Malaysia, the investment should not be based exclusively on the cost of the 
installations but also consideration through the whole externalities and life cycle-cost. This can give beneficial impact 
towards society and Malaysia development in the future. 
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The Potential of Solar PV 
 
Malaysia being located in Equatorial climate is being blessed with daily sunshine with the average irradiance per 
year of 1643 kWh/m2 and had shown a great potential towards implementing solar energy technology [9].A study 
indicated that PVs mounted on roofs of houses in Malaysia could generate about 25% of current electricity demand 
[21]. PV energy is also clean, environmental-friendly, reliable, stable and no CO2 gas emission which is equivalent 
with the needs stated in Kyoto Protocol [13]. It is estimated that, over the life span of PV usage, the energy generated 
is expected to be able to avoid 65,100 tons of CO2 emissions [25]. Thus, generating electricity by photovoltaic is an 
obvious and clear choice. 
 
Initiatives by the Government towards PV Implementation 
 
 To prolong and sustain this type of energy, government through its Malaysia Plan has introduced numerous policy 
related with energy. One of the policies is the New Energy Policy (NEP). The aim of New Energy Policy (NEP) in 
10th Malaysian Plan (2011-2015) is to provide affordable energy for people in Malaysia. Government of Malaysia 
want to introduce Renewable Energy fund and Feed-in Tariff Scheme in order to encourage the implementation of 
Renewable Energy sectors in Malaysia [9]. 
 
 Previously, through 9th Malaysia Plan, PV has been introduced in different ways; the Suria 1000 programme, 
Building Integrated PV programme, and the introduction of PV through many commercial buildings (the SIRIM Solar 
House, the PTM ZEO Building, the Putrajaya Leo Building and the Smart and Cool Home Semenyih). The overall 
targets and approaches to diffuse this technology in widespread basis are based on government moves in providing 
suitable PV scheme for the society which great to sustain nation development for all buildings in Malaysia. 
 
 A more proactive approach must be made to accelerate solar PV power generation in the country for sustainable 
development in the near future. Every building need to be install with a solar energy technology as a starting point, in 
order to aim for a widespread basis of solar PV diffusion. Other developing countries have run many successful PV 
program. Thailand for instance, which located in the same region as Malaysia, had started to adopt private grid-
connection for Renewable Energy since the year 1990 [26]. The government of Malaysia still need to have a full strive 
in order to make solar PV technology become well-known to people, especially building developers and users. By 
achieving this, energy security can be guaranteed to all building stocks in the country. 
 
 
5. Conclusion 
 
 In order to achieve sustainable developments, Malaysia needs to focus on the energy security by intensifying further 
implementation of Solar PV programs. Global experiences from countries that have strong solar PV infrastructure 
such as Germany and Japan, had proved that strong and long-term effort from the Government is crucial in 
implementing PV programs towards the development of the country. Malaysia needs to take a step forward in finding 
a proactive approach towards sustainable developments in Malaysia, particularly for all buildings developments. 
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